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Colloquium	
  at	
  DESY	
  Hamburg	
  -­‐	
  	
  30th	
  	
  anniversary	
  of	
  the	
  Approval	
  of	
  H1,	
  5.11.2015	
  



Feynman’s	
  Wisdom	
  

Cited:	
  Abdus	
  Salam	
  
Nobel	
  Lecture	
  1979	
  



29th	
  of	
  May	
  1984	
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This	
  is	
  what	
  we	
  celebrate	
  today	
  
Soergel’s	
  84	
  schedule	
  held	
  to	
  86	
  
since	
  HERA,	
  H1,	
  ZEUS	
  s^cked	
  to	
  it.	
  

This	
  and	
  subsequent	
  handwri_en	
  
notes	
  are	
  taken	
  from	
  my	
  logbooks	
  	
  



HERA	
  Workshop	
  	
  
Genoa	
  Oct	
  1984	
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?	
  

Theory	
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Interac4on	
  Region	
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Detector	
  Design	
  
	
  
talk	
  by	
  Franz	
  at	
  
Genoa,	
  2.10.84	
  



Unifica^on	
  -­‐	
  Fall	
  1990	
  

Max	
  Klein	
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In	
  the	
  fall	
  1990	
  we	
  unify	
  CJC1	
  with	
  COZ	
  while	
  
the	
  two	
  German	
  states	
  unite	
  also	
  –	
  25	
  years	
  ago	
  	
  



Detector	
  Prepara^ons	
  

Max	
  Klein	
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Special	
  thanks	
  to	
  Peter	
  Truoel	
  and	
  PSI	
  
for	
  hos^ng	
  the	
  Zeuthen	
  group	
  for	
  	
  
COZ	
  prototype	
  tests	
  	
  



coz	
  

Outer	
  z	
  Drig	
  Chamber	
  of	
  H1 

Achim,	
  we	
  are	
  sorry	
  we	
  got	
  the	
  
wrong	
  wire,	
  can	
  you/we	
  rewire?	
  
A:	
  “Yes,	
  but	
  it	
  takes	
  2	
  months”.	
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H1	
  	
  relied	
  on	
  many	
  
very	
  competent	
  and	
  
dedicated	
  engineers	
  
and	
  physicists!	
  
	
  
The	
  burocracy	
  was	
  
tolerable…	
  
	
  



^tel	
  

Max	
  Klein	
  H1-­‐30	
  

H1	
  in	
  1990	
  
	
  
Plan	
  for	
  the	
  
installa4on	
  	
  
of	
  the	
  BPC	
  

Norbert	
  Langhoff	
  
28.10.2015	
  –	
  80	
  y	
  
Director	
  of	
  ZWG	
  
	
  



The	
  SSC	
  in	
  1990	
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The	
  SSC	
  in	
  1990	
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A	
  president,	
  14	
  LoIs,	
  a	
  tunnel,	
  magnets..:	
  
and	
  yet	
  no	
  success	
  –	
  a	
  long	
  term	
  disease	
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HERA	
  moves	
  on	
  to	
  prepare	
  its	
  physics	
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Backward	
  Upgrade	
  –	
  Calorimeter	
  -­‐	
  1991	
  

Max	
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H1	
  CB	
  decided	
  for	
  Spacal	
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HERA	
  works	
  !	
  



Moriond	
  1993	
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Moriond	
  1993	
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à	
  1042	
  events	
  in	
  the	
  first	
  F2	
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Work	
  ager	
  Moriond	
  93	
  



The	
  rising	
  gluon	
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Gluons	
  and	
  Quarks	
  1989	
  à	
  2015	
  

	
  arXiv:1506.06042	
  
“Legacy”	
  paper	
  NC/CC	
  
HERAPDF2.0	
  NNLO	
  

BCDMS	
  

C.Gwenlan+M.Klein,	
  ATLAS,	
  Lecce	
  6.10.15	
  

CDHS	
  

ggàH	
  
(y=0)	
   High	
  mass	
  

HL-­‐LHC	
  

fixed	
  target	
  lN	
  to	
  ep	
  collider	
  à	
  



Ager	
  Moriond	
  1993	
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The	
  four	
  most	
  frequently	
  cited	
  publica4ons	
  of	
  the	
  H1	
  Collabora4on	
  	
  

Status	
  29.10.15	
  note	
  HERAPDF1.0	
  has	
  646	
  	
  



F2	
  (1992+93)	
   F2	
  (1994	
  +	
  2000)	
  

F2(1996/97)	
  

The	
  famous	
  4	
  papers	
  belong	
  to	
  all	
  of	
  H1.	
  
I	
  had	
  the	
  privilege	
  to	
  co-­‐write	
  all,	
  and	
  in	
  
coming	
  to	
  low	
  Q2	
  work	
  with	
  a	
  most	
  
remarkable	
  guard	
  of	
  young	
  students,	
  	
  
including	
  also	
  others	
  who	
  are	
  not	
  shown.	
  	
  
and	
  also	
  well	
  known	
  colleagues.	
  	
  



^tle	
  

We	
  missed	
  
1000	
  ^mes	
  
luminosity	
  
to	
  discover	
  
the	
  Higgs	
  
at	
  HERA	
  -­‐MK	
  



^tel	
  

Max	
  Klein	
  H1-­‐30	
   Last	
  9o’clock	
  mee^ng,	
  July	
  1st,	
  2007	
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(some	
  of	
  [my])	
  HERAs	
  	
  HEROs	
  

17.2.1937-­‐26.2.1999	
  



LHC	
  Electron	
  Beam	
  Upgrade	
  

Luminosity	
  of	
  order	
  1034cm-­‐2	
  s-­‐1	
  
in	
  concurrent	
  ep-­‐pp	
  opera4on	
  

-­‐Finest	
  microscope	
  of	
  the	
  world	
  
-­‐The	
  next	
  machine	
  which	
  sees	
  H	
  
-­‐Transforms	
  LHC	
  in	
  precision	
  lab.	
  
-­‐PDFs	
  gain	
  O(.5)TeV	
  search	
  range	
  
-­‐Revolu^on	
  of	
  nuclear	
  structure	
  

LHeC	
  

Max	
  Klein	
  -­‐	
  Future	
  HEP	
  -­‐	
  1.5.15	
  at	
  DIS2015	
  Dallas,	
  Texas	
  

ERL	
  Facility:	
  
Two	
  LINACS	
  150	
  MeV,	
  3	
  passes	
  
with	
  energy	
  recovery	
  à	
  900MeV	
  
	
  
Design	
  Concept	
  2015	
  	
  
AsTEC,	
  BINP,	
  CERN,	
  Jlab	
  +	
  
scRF,	
  ERL,	
  Physics,	
  Tests	
  



Higgs	
  in	
  ep	
  à	
  νHX	
  

	
  
This	
  reconstructs	
  60%	
  of	
  H	
  in	
  ep	
  with	
  very	
  comfortable	
  S/B	
  ~1	
  ,	
  in	
  CC	
  and	
  NC	
  
à	
  O(1)%	
  precision	
  on	
  H-­‐bb	
  couplings	
  with	
  matching	
  theore^cal	
  uncertainty]	
  

epà	
  νH(bb)X	
  
charged	
  currents	
  
σBR~120	
  x	
  

μ=0.1	
  
S/B	
  ~1-­‐2	
  	
  
Cut	
  based	
  only	
  
	
  
[LHC:	
  VH	
  -­‐	
  BDT’s	
  
σ(VH)	
  ~	
  130x	
  8	
  TeV	
  
arXiv:1409.6212]	
  

Simula^on	
  of	
  Hà	
  bb	
  Measurement	
  at	
  the	
  LHeC,	
  100x-­‐1	
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backup	
  
Civil	
  Engineering	
  
Footprint	
  

7	
  years	
  for	
  9km	
  	
  
Civil	
  Engineering	
  

MK	
  6/14	
  

Max	
  Klein	
  ICFA	
  Beijing	
  10/2014	
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CERN:	
  LHC+FCC:	
  the	
  only	
  realis4c	
  opportunity	
  for	
  energy	
  fron4er	
  deep	
  inelas4c	
  sca`ering	
  
Huge	
  step	
  in	
  energy	
  (Q2,1/x)	
  and	
  2-­‐3	
  orders	
  of	
  magnitude	
  higher	
  luminosity	
  than	
  HERA	
  	
  

From	
  CERN	
  Courier	
  
MK,	
  H.Schopper	
  
June	
  2014	
  
	
  
With	
  input	
  from	
  
A.Hu_on,	
  R.Ent,	
  
F.Maas,	
  T.Rosner	
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(some	
  of)	
  HERAs	
  	
  HEROs	
  

Sincere	
  thanks	
  to	
  all	
  of	
  H1	
  –	
  for	
  many	
  of	
  us	
  a	
  life^me	
  experience	
  of	
  las^ng	
  value	
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H1	
  in	
  1990	
  



The	
  Genua	
  Workshop	
  (year)	
  1984	
  

Max	
  Klein	
  H1-­‐30	
  

May	
  29,	
  1984	
  


